Alloantigenicity of human endothelial cells. III. Quantitated indirect presentation of endothelial alloantigens to human helper T lymphocytes.
We have investigated the contribution of monocytes (Mo) to the activation of purified human T cells by allogeneic human vascular endothelial cells (HUVEC). We have previously demonstrated that allogeneic HUVEC stimulate IL-2 production by CD8+ helper T lymphocytes (HTL), but not CD4+ HTL, in the absence of accessory Mo. We now show that addition of responder-autologous Mo to such cultures stimulates a high frequency of CD4+ HTL (1/6500), but no additional CD8+ HTL (1/35,000), as detected by limiting dilution analysis (LDA). The CD4+ HTL production of IL-2 increased with increasing numbers of Mo. Monoclonal antibodies to MHC class II interfered with HTL responses to allogeneic HUVEC in the presence, but not in the absence of autologous Mo. In contrast, IFN-gamma-treated HUVEC stimulated a high frequency of CD4+ HTL in the absence of autologous Mo. However, deletion experiments revealed that the population of HTL responsive to IFN-gamma-treated HUVEC is distinct from the population that responds to HUVEC in the presence of autologous Mo. These data suggest that Mo promote IL-2 production by presenting HUVEC-derived alloantigens via MHC class II molecules to CD4+ HTL, rather than by providing cytokines that promote more efficient IL-2 production by CD8+ HTL, or by inducing MHC class II expression on the HUVEC. In general, these data demonstrate that autologous Mo can play a significant role in the response of T cells to allogeneic HUVEC. Further, they demonstrate that the activation of human HTL by allogeneic HUVEC is complex, and can occur by at least three pathways: (1) direct stimulation of a small number of CD8+ HTL, but no CD4+ HTL, by quiescent HUVEC, (2) direct stimulation of a large number of CD4+ HTL by IFN-gamma-treated HUVEC, and (3) indirect stimulation of a different subset of CD4+ HTL by HUVEC in the presence of autologous monocytes. These three pathways of alloactivation are not unique to allogeneic HUVEC, but this experimental system provides a convenient and relevant model with which each pathway can be easily and independently investigated.